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Childbirth educators play an important role in educating pregnant women regarding their health. They bridge 
the gap between pregnant women and healthcare providers. A paucity of information exists on the benefits 
that pregnant women derive from interactions with childbirth educators regarding early cervical cancer 
detection. The purpose of our cross-sectional study was to investigate the association among education during 
early pregnancy offered by the childbirth educators, access to childbirth educators, availability of childbirth 
educators in the United States and survival from cervical cancer. Secondary data from the Surveillance, 
Epidemiology, and End Results (SEER) on 520,153 women were analyzed using logistic regression. Childbirth 
education delivered by childbirth educators during early pregnancy was associated with significantly fewer 
cervical cancer deaths (odds ratio = .917, CI = .896–.939, P = .000). Women with late-stage diagnosis had an 
increased likelihood of dying when diagnosed with cervical cancer (odds ratio = 1.043, CI = 1.042– 1.044, P = 
.000). Childbirth educators are effective at increasing awareness of cervical cancer among women in the early 
stages of pregnancy; this can improve survival and lead to positive social change. 
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Introduction  
Cervical cancer prevalence is a concern in the United States. Kervella et al. (2020) reported that human 
papillomavirus (HPV) is responsible for a significant portion of cervical cancer cases, and early detection and 
early treatment improve survival. Further, health education for pregnant women remains the only tool to 
reduce the incidence and prevalence of cervical cancer; childbirth educators assist pregnant women in making 
decisions regarding cervical cancer screening. Childbirth educators are healthcare professionals who offer 
health information to pregnant women during antenatal, natal, and postdelivery visits (Cutajar et al., 2020).  
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Childbirth educators are trained to educate pregnant women on the need to register for antenatal care during 
pregnancy, delivery, and care for the babies and themselves after delivery. Childbirth educators are trained as 
either nurses or strictly as childbirth educators (Waller-Wise, 2011). Waller-Wise (2011) reported that 
childbirth educators are one of the main sources that expectant mothers depend on for important information 
to make informed decisions about their health during and after pregnancy and birth. Childbirth educators 
coached women in health education classes, and women expressed confidence that the teaching prepared 
them for pregnancy, birth, and postnatal events (Waller-Wise, 2011).  
Childbirth educators’ roles are minimal in hospital settings despite the level of knowledge they possess 
(Waller-Wise, 2011). Childbirth educators encourage pregnant women to receive adequate immunization 
during pregnancy and take their babies for immunization after delivery (Luce et al., 2016). According to Deeb-
Sossa and Kane (2017), in early 2000, the United States supported prenatal classes that undermined pregnant 
women’s autonomy and that, until today, limit the power of women to acquire the knowledge necessary to 
adequately prepare for delivery.  
Background 
Globally, cervical cancer is the number two cause of malignant cancer in women after breast cancer (Zhang et al., 
2020). The World Health Organization (WHO) declared cervical cancer a world health concern on November 17, 
2020 and mobilized 194 member countries to embark on prevention strategies to eliminate cervical cancer 
through health education (Zhang et al., 2020). Pregnant women and their partners need the information on 
health promotion during pregnancy, birth, and the postnatal period offered by the childbirth educators (Davis et 
al., 2019). Childbirth educators help pregnant women make good health decisions regarding birth and parenting 
(Deeb-Sossa & Kane, 2017). For example, Zauderer (2009) argued that women are not allowed to acknowledge 
postpartum depression as a viable phenomenon, remaining silent, simply because women are expected to be 
joyful having a newborn. Childbirth educators can play a significant role in reshaping this attitude and 
recognizing postpartum depression as a medical phenomenon requiring medical attention.  
Half of the world population is below 25 years of age, and 90% of them are living in low- and middle-income 
countries; the adolescent population accounts for 23% of the world’s burden of diseases related to pregnancy 
and childbirth, with 11% of world births given by mothers between the ages of 15 and 19 years (Furry et al., 
2019). Pregnant women with high-risk HPV results are associated with high HPV infection before pregnancy, 
often linked with early age of first teenage sexual intercourse (Suzuki et al., 2021). Carcinoma of the cervix is 
one health issue associated with women who have experienced multiple births and is preventable when 
women receive the health information that enables them to be tested for HPV infection early in their 
childbearing years (Sherris et al., 2001).  
Research has shown that empowering the role of childbirth educators and other health-related teachers to 
give pregnant women and teens the necessary education on risk factors, how to avoid them, and good 
healthcare decision making reduced the incidence and prevalence of cervical cancer (Mamo & Epstein, 2017).  
Childbirth educators spend more time with pregnant women offering health education on habits that lead to 
safe delivery (Gower et al., 2016). Radecki Breitkopf et al. (2016) reported that socioeconomically 
disadvantaged women lack the knowledge of risk factors associated with cervical cancer development and 
prevention. Radecki Breitkopf et al. (2016) reported that childbirth educators offered help at birth to teach 
women the importance of the HPV vaccine for their male and female offspring. Pregnancy is a long and 
sensitive process and requires pregnant women to have all the knowledge needed for a healthy outcome for 
both mother and child. Varner (2015) stated that childbirth educators are a group of educators who deliver 
proper education, support, and preparation to women before, during, and after childbirth.  
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Danawi et al. (2016) reported that teenage pregnancy is associated with a low level of education and poverty, 
making it difficult to delay pregnancy. Early exposure to sexual intercourse and repeated childbirth 
experiences exposes women to infection with HPV serotype 16 and 18 that may develop into cervical cancer 
(Asamu, 2018). HPV is a double-stranded DNA that infects the cutaneous epithelia and mucosal surfaces of 
female cervix (Chiantore et al., 2020). Childbirth educators have the responsibility to educate women about 
early screening for HPV and other related sexually transmitted diseases. Inadequate screening adherence 
results in the development of cervical cancer (Larkey et al., 2012).  
Pregnant Women and Health Education 
Pregnant women are denied access to health education based on their socioeconomic, cultural, and 
educational level (Silva et al., 2020). Strayer et al. (2020) reported that health information and 
implementation are thwarted before reaching the community members, preventing pregnant women from 
understanding availability of childbirth educators. Strayer et al. argued that, in many communities, there is a 
lack of communication and interpretation of health services available to the community members.  
Cullerton et al. (2016) argued that low participation in cervical cancer screening is due to lack of education on 
attitudes, intentions, and knowledge among culturally diverse communities. Martens et al. (2016) noted that 
Hispanics in the United States may have a better understanding of early screening for cervical cancer but lack 
access to healthcare resources, and language barriers result in lack of screening or inadequate screening.  
A study by Greenfield et al. (2019) found that pregnant women faced concerns regarding childbirth. Pregnant 
women searched for information about choices they can make during pregnancy (i.e., cesarean section vs. 
vaginal birth) and analyzed their health risks after birth (Greenfield et al., 2019). Suto et al. (2017) reported 
that women given prenatal education by childbirth educators received information about the labor and 
delivery processes and the care of their babies and themselves after birth. 
Pregnancy and Cervical Cancer 
Cervical cancer caused by HPV is one of the gynecological malignancies that most complicates pregnancy, but 
occurrence during pregnancy is preventable, and treatment is based on stages of cervical cancer (Perrone et 
al., 2019). Beharee et al. (2019) reported an increased incidence of 71.6% in cervical cancer due to increased 
incidence of pregnancy among older women, missed diagnosis, and limited examinations. Pregnant women, 
therefore, need more information to decide on treatment strategies when they are diagnosed with cervical 
cancer in pregnancy and more information for future prevention of the disease (Perrone et al., 2019).  
Purpose of the Study 
The purpose of our study was to identify barriers affecting childbirth educators in offering health education to 
pregnant women to reduce cervical cancer. We aimed to examine the risk factors associated with pregnancy 
and cervical cancer and the role played by childbirth educators in disseminating information to pregnant 
women to prevent the development of cervical cancer. 
Research Questions 
The following research questions guided this research study:  
Research Question 1: Is women’s lack of health education by childbirth educators a barrier to survival from 
cervical cancer? 
Research Question 2: Is women’s lack of access to childbirth educators a barrier to survival from cervical 
cancer in the United States?    
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Research Question 3: Is lack of availability of childbirth educators in the United States a barrier to survival 
from cervical cancer in the United States?  
Methods 
This was a secondary analysis of data obtained from the Surveillance Epidemiology and End Results (SEER) 
between 1973 and 2012. The Statistical Package for Social Science (SPSS) was used to analyze the data. 
Descriptive statistics and logistic regression analysis were used to describe the sample and to determine the 
association among the variables.  
Sampling 
We employed two sampling procedures: a random sampling from the data population, and a purposive 
sampling of childbirth educators in the United States. We employed OpenEpi for sample size calculation, 
power (1-beta) = 80%, the odds ratio = 2, and the confidence interval (CI) = 95%. The sample size through the 
Fleiss method was 1,425. However, we used all cases in the data that met the inclusion criteria.    
Inclusion and Exclusion Criteria 
All men were excluded from the study. Women with other malignancies that are not cervical cancer were 
excluded. Women 20 years of age and older at the time of diagnosis with cervical cancer, whether pregnant or 
not, were included. We obtained IRB approval to use and analyze the SEER data for our study. 
Results 
There were 520,153 cases included in this study; 27.1% (n = 140936) were women between 20 and 50 years of 
age, while 72.9% (n = 379217) were women greater than 50 years old (Table 1).  
Table 1. Demonstrated Characteristics of the Sample  
Variable Frequency Percentage (%) 
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Table 2. Availability of Childbirth Educators per U.S. Regions  
U.S. regions Average number of childbirth 
educators per region 
Alaska 630 
East 227 
Northern Plains 512 
Southwest 529 
Pacific Coast 495 
Result of Research Question 1 
Is lack of health education by childbirth educators a barrier to survival from cervical cancer?  
Lack of health education was a statistically significant barrier to surviving cervical cancer. Of the pregnant 
women, 36% had access to childbirth education in early pregnancy. Early health education by childbirth 
educators led to a reduced incidence of cervical cancer, and the odds of dying were reduced to .917, while late 
education by childbirth educators increased the odds of dying by 1.0905. These results indicate that lack of 
early health education is a barrier to survival from cervical cancer. The binary logistic regression showed that 
health education was statistically significant (χ2 [4] = 52.685, p=0.000). Health education was a significant 
predictor of cervical cancer survival. 
Results of Research Question 2 
Is women’s lack of access to childbirth educators a barrier to survival from cervical cancer in the United 
States?  
Access to childbirth educators was a statistically significant barrier to surviving cervical cancer. The results of 
binary logistic regression indicated that access to childbirth educators was a statistically significant predictor 
(χ2 [4] = 550.120, p = 0.000) of survival from cervical cancer.  
Results of Research Question 3 
Is lack of availability of childbirth educators a barrier to survival from cervical cancer in the United States?   
We used binary logistic regression analysis to study the association between five regions in the United States 
for availability of childbirth educators and the survival of pregnant women who received health education by 
childbirth educators. Geographic region was a statistically significant predictor	(χ2 [4] = 146.286, p < .005) of 
survival from cervical cancer. Regions with more childbirth educators demonstrated an increased access by 
pregnant women to childbirth education. 
Alaska had more childbirth educators compared to the other regions. The odds of dying were lower among 
women in Alaska exposed to health education by childbirth educators; it had decreased odds ratio of dying by 
.714 compared to women on the Pacific Coast with a 1.009 odds ratio of dying. The women in the Southwest 
had reduced odds ratio of dying of .918 from cervical cancer compared to the women in the Pacific Coast 
region. The women in the Eastern United States who received late health education by childbirth educators 
had an increased likelihood of dying by 1.044 times compared to the women in the Pacific Coast region. The 
women living in the Northern Plains had .997 reduced odds of dying compared to the women in the Pacific 
Coast region. The women who resided in the Southwest also had a decreased likelihood of dying with an odds 
ratio of .918 compared to the women in the Pacific Coast region. There was no statistically significant 
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difference in the odds of dying from cervical cancer between women in the Northern Plains and women on the 
Pacific Coast (p = .718). 
Discussion 
In our study, women with late childbirth education accounted for 68.6% of pregnant women in the labor 
room. In some regions of the United States, childbirth educators were not evenly distributed. Access to 
healthcare was a statistically significant barrier in surviving cervical cancer. Our study showed that 36% of 
pregnant women had access to childbirth educators, and 64% of pregnant women passed through the delivery 
processes without being properly educated about their healthcare and cervical cancer prevention. 
Our study showed that women in some regions of the United States received unequal access to health 
education that led to increased death from cervical cancer. Women from the East and Northern Plains have 
higher odds of dying from cervical cancer than women in Alaska and the Pacific Coast due to differences in 
early childbirth educators’ intervention.  
Significance of the Study 
Pregnant women benefited from health education by qualified childbirth educators. Lack of health education 
for pregnant women was a barrier to cervical cancer survival. Research Question 1 revealed that early health 
education for pregnant women by childbirth educators reduced the odds of dying from cervical cancer.  
Interpretation of the Findings 
Childbirth educators are helpful in the dissemination of information to pregnant women regarding health 
needs during pregnancy. Moreover, they are not only helpful to pregnant women but also to their partners 
who assist during pregnancy, birth, and thereafter. Childbirth educators advise women on immunization 
during pregnancy and prevention of cervical cancer by early screening for HPV or Pap smear. Our study 
revealed that early education by childbirth educators improved survival from cervical cancer when pregnant 
women got screened for HPV early in life. Our study reinforced that lack of access to childbirth educators 
reduces health information dissemination to pregnant women, results in fewer pregnant women who get 
screened, and reduces survival from cervical cancer deaths.  
Limitations of the Study 
This is a cross-sectional quantitative study. We used the secondary data from SEER between 1973 and 2012 to 
examine the pregnant women who received early health education from childbirth educators and survived 
cervical cancer and those pregnant women who did not receive early health education from childbirth 
educators and their outcomes from cervical cancer. Our study was limited to pregnant women living in the 
United States and may not be generalizable to pregnant women living outside the United States. Our study did 
not identify the treatment modality of pregnant women during the pregnancy and the HPV types that led to 
the development of cervical cancer.   
Recommendations for Future Research 
Globally, cervical cancer is one of the deadly diseases, and early health education for pregnant women by 
health educators must be encouraged in all hospitals. Childbirth educators must be trained to give health 
education to pregnant women about causes, immunizations, and screening for cervical cancer. Pregnant 
women must be given access to healthcare centers and access to childbirth educators for guidance through 
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childbirth. Young adults should be encouraged to study childbirth education as a profession to increase the 
availability of the childbirth educators in all hospitals.    
Implications of the Findings 
The outcome of our study offers hope for the reduction of cervical cancer through health education for 
pregnant women. Our study is a resource for policy makers to formulate strategies that will enable childbirth 
educators to (1) have legal status to educate pregnant women and (2) grant them easy access to healthcare and 
procedures for Pap smear screening and HPV immunizations to prevent the development of cervical cancer. 
Our study encouraged pregnant women to undergo screening for the HPV virus and encouraged their children 
(both boys and girls) to obtain the HPV vaccine. The outcome is reduced infection by HPV and deaths from 
cervical cancer.  
Summary and Conclusions 
The results of our study revealed that pregnant women who received early childbirth education avoided 
cervical cancer, while pregnant women who received late education were at greater risk for cervical cancer 
later in life. The access to childbirth educators and the availability of childbirth educators were barriers to 
acquiring knowledge to make sound health decisions related to prevention of cervical cancer. Our study 
revealed the contribution of childbirth educators in delivering health education to pregnant women. This 
education helped women remain healthy during pregnancy and to detect and survive cervical cancer. To 
support pregnant women, policy makers must ensure that pregnant women have access to childbirth 
education.  
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